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In the Specification : 

Insert before first line of specification: This application is a 
continuation of application number 09/659.1 1 1. filed September 1 L 2000. 

In the Claims: 



omitting light fi-om a first location; 

resonantly scanning th e light along a first axis at a first fr e qu e ncy; 

scanning th e light along a s e cond axis diff e r e nt from th e first axis at a 
second frequ e ncy, whil e scanning th e hght along th e first axis; 

scanning th e light along th e s e cond axis at a third fr e qu e ncy that is an 
integral multiple of the first fr e qu e ncy, whil e scanning th e light along th e first 
axis; and 

modulating — the — light — in — a — pattern — corresponding — te — the — imag e , 
synchronously with th e st e p of r e sonantly scanning th e light along th e s e cond 
axi&r 

2: Th e m e thod of claim 1 wh e r e in th e st e p of scanning tho light along th e 

s e cond axis at a third fr e qu e ncy includ e s r e sonantly scanning at th e third fr e qu e ncy. 

3^ Th e m e thod of claim 1 wher e in the step of scanning th e light along the 

s e cond axis at a third fr e qu e ncy includ e s th e st e ps of: 

scanning a tuming mirror with a pi e zo e l e ctric scanner at th e third 

frequency; and 



Please cancel claims 1-47. 



A m e thod of producing an imag e for vi e wing, comprising the st e ps 
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r e dir e cting th e light with th e scann e d turning mirror. 

4: Th e m e thod of claim 1 wh e r e in th e st e p of scanning th e hght along tho 

s e cond axis at a third fr e qu e ncy that is an int e gral multipl e of th e first fr e quency, whil e 
scanning th e light along th e first axis includ e s th e st e ps of: 

s e nsing a scanning position of th e light along th e first axis; 
producing a driving signal in r e spons e to the sens e d scanning position; and 
scanning th e light along th e s e cond axis in r e spons e to the produc e d 

driving signal. 

3-, Tho m e thod of claim 4 wh e r e in th e st e p of producing a driving signal in 

r e spons e to th e s e ns e d scanning position includ e s th e st e ps of: 
^: producing a s e ns e signal corr e sponding to th e sens e d scanning position; 

ii= fr e quency doubling th e s e nse signal. 

ij 

E 

fl A m e thod of scanning a light b e am in a substantially raster patt e rn, 

5 3 comprising tho steps of: 

1=^ e mitting, from a first position, th e light beam; 

P 

%2 scanning th e light beam about a first axis through a first angular rang e at a 

first rat e with a first p e riod; 

scanning th e light b e am about a s e cond axis orthogonal to th e first axis 

through a s e cond angular rang e at a s e cond rat e ; 

directing th e e mitt e d, scanned light toward th e us e r's ey e ; and 

scanning th e light b e am at a third rat e at l e ast as high as th e first rat e about 

th e s e cond axis at an amplitud e sel e ct e d to offs e t motion of th e s e cond scan during th e 

first p e riod. 



Th e m e thod of claim 6 wh e r e in tho third rat e is twic e th e first rat e 
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Th e m e thod of claim 6 wh e rein th e Gteps of scanning th e light beam about 

a first axis through a first angular rang e at a first rat e with a first p e riod and scanning tho 
light b e am about a s e cond axis orthogonal to th e first axis through a s e cond angular range 
at a s e cond rat e , includ e sw ee ping a mirror about both th e first and s e cond ax e s. 

9-. Th e m e thod of claim 6 wher e in th e st e p of scanning th e light b e am at a 

third rat e at l e ast as high as th e first rat e along th e s e cond axis at an amplitud e s e lect e d to 
offs e t motion of the second scan during th e first p e riod includ e s th e st e ps of: 

det e rmining the position of th e b e am about th e first axis; 

producing an e l e ctrical signal indicativ e of th e d e t e rmin e d position; 

gen e rating a driv e signal in r e spons e to th e e l e ctrical signal; and 

driving a scann e r with th e driv e signal to scan th e light at th e third rat e . 



40; Th e method of claim 9 wher e in th e st e p of g e n e rating a driving signal 

m includ e s th e step of fi- e qu e ncy doubling th e e l e ctncal signal mdicativ e of th e position of 

^ '"^ th e b e am about th e first axis. 



44^ A m e thod of scanning an optical path through a substantially r e ctilin e ar 

patt e rn, comprising th e steps of: 

scanning a first mirror p e riodically in a first dir e ction at a first fi- e qu e ncy, 

th e first mirror b e ing positioned to sw ee p th e optical path about a first axis ; 

scanning a s e cond mirror continuously in a s e cond dir e ction whil e 

scanning th e first mirror in th e first dir e ction, th e s e cond mirror b e ing position e d to 
swe e p tho optical path about a s e cond axis differ e nt fi-om th e first axis; 

producing a scanning signal at a s e cond fi- e qu e ncy that is twic e the first 

fir e qu e ncy of th e first fr e qu e ncy; and 

scanning a third mirror in r e spons e to the scanning signal, th e third mirror 
b e ing position e d to sw ee p th e optical path about th e second axis. 



iOr. Th e m e thod of claim 1 1 wherein th e first and s e cond mirrors ar e th e sam e 

mirror. 
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Th e m e thod of claim 1 1 wh e rein th e first and s e cond mirrors ar e difforont 

mirrors. 

+4^ The m e thod of claim 11 wh e r e in th e st e p of scanning a first mirror 

p e riodically in a first direction at a first fr e qu e ncy, includ e s activating a resonant scann e r. 

Th e m e thod of claim 1 1 wher e in th e st e p of scanning a third mirror in 

response to th e scanning signal, includ e s activating a r e sonant corr e ction scann e r having 
a r e sonant fr e quency at th e fr e qu e ncy of th e scanning signal. 



Th e method of claim 15 furth e r including varying the r e sonant frequ e ncy 

41 of th e r e sonant corr e ction scann e r. 



¥k A m e thod of scanning an optical path through a p e riodic patt e m with a 

scanning system including a m e chanically r e sonant scanner having a r e sonant fr e quency, 
comprising th e st e ps of: 

^3 scanning th e optical path through a fi e ld of vi e w at th e r e sonant fr e qu e ncy 

along a first axis by activating the m e chanically r e sonant scann e r; 

scanning, at a fr e qu e ncy low e r than th e r e sonant fr e qu e ncy, th e optical 

path along a s e cond axis diff e r e nt from th e first axis whil e performing th e st e p of 
scanning the optical path along th e first axis by activating the m e chanically r e sonant 
scann e r; 

d e t e rmining an th e amount of scan of th e optical path along th e s e cond 

axis that occurs while th e optical path scans onc e through th e fi e ld of vi e w; 

producing a driving signal at a corr e ction fr e quency that is an int e gral 

multipl e of th e r e sonant fr e qu e ncy; and 

scanning along th e s e cond axis at the corr e ction fr e quency and with an 

amplitud e s e l e ct e d to offs e t th e d e termined amount of scan. 
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i%: Tho method of claim 17 wh e r e in th e st e p of scanning along th e G e cond 

axis at the corr e ction fr e qu e ncy and with an amplitud e s e l e ct e d to offset th e d e temiincd 
amount of scan, includes activating a r e sonant corr e ction scanner having a r e sonant 
fr e quency at th e correction fr e qu e ncy. 

i^, Tho m e thod of claim 15 furth e r including varying th e resonant fr e qu e ncy 

of the correction scanner. 



30; A scann e r for scanning a b e am of el e ctromagn e tic e n e rgy through a 

substantially rast e r patt e rn, comprising: 

a first scaiming ass e mbly having a first mirror configur e d to pivot about a 
first axis and a s e cond mirror configur e d to pivot about a s e cond axis orthogonal to th e 
y first axis; 

Si a second scanning ass e mbly having a third mirror s e parate from th e first 

m 

p ; mirror and th e s e cond mirror, th e third mirror b e mg pivotabl e about th e first axis m 
^ r e spons e to a driving signal; 

a position s e nsor having a s e nsing input coupl e d to th e first mirror and a 
sensing output, th e position s e nsor b e ing r e sponsiv e to mov e m e nt of the first mirror about 
Cj th e first axis to produc e an e lectrical signal at th e s e nsing output corr e sponding to th e 
position of th e first mirror; and 

a driving circuit having a signal input coupl e d to th e s e nsing output and a 
driving output coupl e d to th e s e cond scanning ass e mbly, th e driving circuit b e ing 
responsiv e to th e e l e ctrical signal to produc e th e driving signal. 

2^-. The scann e r of claim 20 wherein the first and s e cond mirrors ar e th e sam e 

mirror. 



33r. Th e scann e r of claim 20 wh e rein th e first scanning assembly is a r e sonant 

assembly having a first resonant fr e qu e ncy. 
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33^ Tho Gcann e r of claim 22 wh e r e in th e third scanning ass e mbly is a resonant 

assembly having a third r e sonant froquoncy. 

34r Th e scann e r of claim 23 wh e r e in th e third r e sonant fr e qu e ncy is twic e th e 

first r e sonant frequ e ncy. 

2&-, Th e scann e r of claim 2 4 wh e r e in th e first scanning ass e mbly includ e s a 

first MEMs scann e r. 

2&. Th e scanner of claim 25 wh e r e in the third scanning assembly includ e s a 

third MEMs scann e r. 

¥h Th e scann e r of claim 25 wh e r e in th e first MEMs scann e r is biaxial. 



38: A scanning apparatus for scanning a b e am in a substantially rast e r format, 

3 comprising: 

a first scanning ass e mbly having a first optical input and a first scan signal 

input, th e first scanning ass e mbly b e ing configur e d to scan an optical b e am substantially 
sinusoidally at a first fr e quency about a first axis and to scan th e optical b e am about a 
s e cond axis orthogonal to th e first axis; and 

a corr e ctiv e scann e r position e d to r e c e iv e th e optical b e am either b e for e or 

aft e r th e first scanning ass e mbly and configur e d to scan th e beam about th e s e cond axis at 
a second frequency that is twic e th e first fr e qu e ncy. 

29-. The scanning apparatus of claim 28 wh e rein the corr e ctiv e scannor has an 

angular range e qual to an e xp e ct e d angl e of travel of th e first scanning ass e mbly about 
the second axis during a singl e scan of the first scanning ass e mbly about th e first axis. 



30; Th e scanning apparatus of claim 29 wh e rein th e first scanning assembly 

includes a first refl e ctiv e surface that pivots through a first angular rang e about tho first 
axisr 
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34^ Tho Gcanning apparatus of claim 30 wh e r e in th e first r e fl e ctivo surfaco 

pivots through a s e cond angular rango about th e s e cond axis. 

33^ The scanning apparatus of claim 30 wh e rein th e first scanning ass e mbly 

includ e s a s e cond refl e ctiv e surfac e that pivots through a s e cond angular rang e about tho 
s e cond axis. 



3^T Tho scanning apparatus of claim 29 wh e r e in th e first scanning ass e mbly 

has a resonant mod e at th e first fi- e qu e ncy. 

34 Th e scanning apparatus of claim 29 wh e r e in the corr e ction scann e r has a 

r e sonant mode at twic e th e first fir e qu e ncy. 



35; Th e scanning apparatus of claim 30 wher e in the first scanning ass e mbly is 

a MEMs scanner, 

36: Th e scanning apparatus of claim 35 wh e r e in th e MEMs scann e r is a 



biaxial scann e r 



37: Th e scanning apparatus of claim 36 wher e in th e MEMs scann e r is a 

r e sonant scann e r. 



38^ Th e scanning apparatus of claim 30 wh e r e in th e first scanning ass e mbly 

includ e s a sensor responsiv e to provid e a s e ns e signal indicativ e of th e angl e of th e 
optical b e am about tho first axis. 



39; Th e scanning apparatus of claim 30 furth e r including driv e circuitry 

having an input couplod to th e s e nsor and an output coupl e d to th e corr e ction scann e r, th e 
driv e circuitry b e ing responsiv e to the s e ns e signal to produc e an driv e signal. 
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40^ Th e scanning apparatus of claim 39 wh e rein th e driv e circuitr>^ includoG a 

fr e qu e ncy doubling circuit. 

4h An imag e r for acquiring data corr e sponding to a targ e t obj e ct, comprising: 

a first scanning ass e mbly having a first optical input and a first scan signal 
input, th e first seaming ass e mbly b e ing configur e d to scan substantially at a first 
frequ e ncy about a first axis and to scan about a s e cond axis diff e r e nt from th e first axis; 

imaging optics align e d to th e first scanning ass e mbly and configur e d to 
coll e ct light from the targ e t obj e ct dir e ct th e gather e d light along an optical path 
including the first scanning assembly; and 

a corr e ction scann e r position e d along th e optical path and configur e d to 
''^i r e dir e ct the gath e r e d light along th e s e cond axis at a frequ e ncy and amplitud e 
Ql corr e sponding to an exp e ct e d amount of scan of th e first scanning ass e mbly about th e 
s e cond axis during a half p e riod of th e first fr e qu e ncy. 



3 4Qr. The imager of claim 4 1 wh e r e in th e first scanning ass e mbly includ e s a 

^; biaxial scanner. 

PJ 

□ 4?n Th e imager of claim 4 2 wher e in th e corr e ction scann e r scann e r is a MEMs 

scann e r. 



44^ Th e imag e r of claim 4 2 wh e r e in th e biaxial scann e r is a MEMs scann e r. 

4&-, The imag e r of claim 4 1 wher e in th e first scanning ass e mbly includ e s a 

pair of uniaxial scann e rs. 

46: Th e imager of claim 4 5 wh e r e in th e corr e ction scann e r scann e r is a MEMs 

scann e r. 



4^ 



Th e imag e r of claim 4 1 for us e in r e ading symbols, fiirth e r comprising: 
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a photodotoctor ori e nt e d to d e t e ct tho light r e dir e ct e d by the corroction 
scann e r, the photodototor b e ing of a typ e that produc e s an e l e ctrical signal indicativ e of 
the int e nsity of d e t e cted light; 

control e l e ctronics coupl e d to th e photodet e ctor and r e sponsiv e to th e 
electrical signal to identify information r e pr e s e nt e d by th e symbol. 

Please add new claims 48-61 as follows: 

48. (New) A method for use in a scanning beam display of producing an 
image in response to image data that represent desired pixels, each desired pixel having a 
respective desired pixel location, comprising the steps of: 

emitting a beam of light; 

resonantly scanning the light along a first axis at a first frequency through 
a series of actual pixel locations; 

for each actual pixel location identifying a plurality of desired pixel 
locations corresponding to the actual pixel location; 

determining for each of the identified pluralities of desired pixel locations 
a corresponding set of weighted data as a function of the first fi-equency and the image 
data for the respective desired pixel location; and 

modulating the beam of light according to the weighted data, when the 
beam of hght is aligned with the corresponding actual pixel location. 

49. (New) The method of claim 48 wherein the step of for each actual pixel 
location identifying a plurality of desired pixel locations corresponding to the actual pixel 
location includes identifying a first desired pixel location immediately preceding the 
actual pixel location and identifying a second desired pixel location immediately 
following the actual pixel. 



50. (New) The method of claim 49 wherein the step of determining for each 
of the identified pluralities of desired pixel locations a corresponding set of weighted data 
as a function of the first fi-equency and the image data for the respective desired pixel 
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location includes calculating a weighted average of the image data corresponding to the 
first and second desired pixel locations. 

51. (New) The method of claim 48 further including scanning the beam of 
light along a second axis substantially orthogonal to the first axis. 

52. (New) The method of claim 49 wherein determining for each of the 
identified pluralities of desired pixel locations a corresponding set of weighted data as a 
function of the first frequency and the image data for the respective desired pixel location 
includes clocking data out of a memory buffer. 

53. (New) A method of producing an image for viewing in response to a set 
of data representing pixels of an image, each pixel having a respective pixel location in a 
two dimensional matrix, comprising the steps of: 

storing the data representing the pixels in a memory device; 
emitting a light beam from a first position; 

resonantly scanning the emitted light beam about at least one axis in a 
selected two dimensional scan pattern; 

identifying a series of substantially equally spaced pixel times each 
corresponding to a respective location in the two dimensional scan pattem; and 

for each of the identified substantially equally spaced pixel times, 
determining a corresponding weighted average of a plurality of the data; and 

at each identified substantially equally spaced pixel times, modulating the 
light beam according to the determined corresponding weighted average. 

54. (New) The method of claim 53 wherein the memory device is a two 
dimensional buffer. 

55. (New) The method of claim 53 wherein modulating the light beam 
according to the determined corresponding weighted average includes gamma correcting 
the corresponding weighted average. 
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56. (New) The method of claim 53 wherein emitting a light beam from a first 
position includes driving a light emitting diode with a driving current. 

57. (New) The method of claim 56 wherein modulating the light beam 
according to the determined corresponding weighted average includes modulating the 
driving current. 

58. (New) A method of producing a resonantly scanned image, comprising 
the steps of 

storing data representing a rectilinear set of pixels in a buffer; 

for each line in the image, clocking the stored data out of the buffer at a set of 
equally spaced clocking times; 

for each of the clocking times determining a location in a resonant scanning 
pattem; and 

for each of the clocking times, calculating a pixel intensity that is a weighted 
average of a plurality of the clocked out stored data; and 

substantially at each of the clocking times, emitting a beam of light that is 
modulated according to the corresponding calculated pixel intensity. 

59. (New) The method of claim 58 further including sweeping the beam of 
light through the resonant scaiming pattem. 

60. (New) The method of claim 59 wherein sweeping the beam of light 
through the resonant scanning pattem includes redirecting the beam of light with at least 
one resonantly driven mirror. 



61. (New) The method of claim 58 wherein emitting a beam of light that is 
modulated according to the corresponding calculated pixel intensity includes gamma 
correcting the calculated pixel intensity. 



